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L.vannamei with greenish fluorescence on the tail 

Photo: by courtesy Dariano Krummenauer 


W ITH THE CURRENT development of the aquaculture industry, an increase in problems and 

challenges arises, including a widespread occurrence of diseases, such as parasitic infestations, 
bacterial and viral infections. 

Currently, there is growing interest in the use of beneficial bacteria, probiotics, as an alternative strategy 
to antimicrobial compounds. These naturally occurring live microorganisms can improve growth and 
survival of fish and shrimp. A diverse range of beneficial bacteria is used as probiotics in aquaculture. 
Their selection and ability to thrive in the gut play a key role on the success of its application. The mode 
of action of probiotics include competitive exclusion of pathogenic microorganisms based on mechanisms 
like production of bactericidal substances, competition with pathogenic bacteria for nutrients and intesti¬ 
nal adhesion sites and modulation of the immune system. Ultimately, probiotics should contribute to 
efficient production in a sustainable way, promoting healthy and robust animals (Brittain et al., 2002). 

Disease prevention and control in aquaculture are now priority research topics. This article reports on in 
vivo trials using beneficial strains as a probiotic feed additive in cultured aquatic species. 
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PROBIOTIC INCLUSION IN FISH FEED 

Increased stocking densities in intensive fish production systems lead to more challenging production 
conditions. This brings the need for solutions focused on improving fish performance and survival in a 
sustainable way. Several studies have demonstrated the efficacy and certain mechanisms of action of 
probiotics included in fish feed. 


Adhesion and colonization of the mucosal surfaces 
are possible protective mechanisms against patho¬ 
gens through competition for binding sites and nutri¬ 
ents (Westerdahl et al., 1991). In a trial conducted 
by Kidchakan (2006) of the Prince of Songkla Univer¬ 
sity, colonization of the intestine was investigated 
with a commercial probiotic product containing 
Enterococcus faecium (AquaStar®, Biomin GmbH, 
Austria) in Nile Tilapia. In this study it was shown 
that the probiotic E. faecium colonized the gut and 
it was even detected in the gut and faeces after 10 
days of the product administration (Table 1). 

Different lactobacilli have reduced the adhesion of 
A. salmonicida, C. piscicola and Yersinia ruckeri to 
intestinal mucus of rainbow trout (Balcazar et al., 
2006). 



Enterococcus faecium were detected by Labl58 
cy3-labeled gene probe. 
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Epifluorescence micrographs of microbial 
community in the shrimp intestine detected 
by FISH technique 

Photos: by courtesy Dr. Kidchakan Supamattaya 



Total bacteria were detected by EUB338 
fluorescein-labeled gene probe. 



Total Vibrio spp. were detected by GV cy3- 
labeled gene probe. 



AQUAFEED from Aquafeed.com 













PROBIOTICS - AQUAFEED SUMMER 2011 


Table 1: E. faecium in Tilapia's intestine (cell/g intestine) at day 1 and day 10 after stopping feeding 
probiotics 


Experimental group 

E. faecium in tilapia's intestine (x 108 cell/g intestine) 


Day 1 

Day 10 


: Intestine with faecal 

materials 

: Faecal material : 

Intestine w/o faeces 

Control group 

0 

0 

0 

Probiotic group 

1.37 ±0.85 

1.52 ±0.98 

1.33 ±0.28 


Means ±SD. Using Fluorescent in situ hybridization (FISH), 5 - 15 microscopic fields were counted. 



Tilapia's intestine: Faecal materials were carefully 
removed from the intestine. 



a 

%? 
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Tilapia's intestine: Intestinal epithelium without 

faecal material 



Chang and Liu (2002) showed that survival rates of European eels fed with Enterococcus faecium were 
significantly higher than in the control groups after being challenged with Ed wardsi el I a tarda. 


More possible benefits for fish linked to the administration of probiotics have been suggested: B. subtilis 
and B. licheniformis fed fish displayed a significant improvement of feed conversion ratio (FCR), specific 
growth rate (SGR) and protein efficiency ratio (Merrifield et al., 2009). Other protective mechanisms of 
probiotics against pathogens are production of inhibitory compounds with antibacterial activities and 
effects on the immune responses, such as modulation of the white blood cell counts. 


In a recent study conducted by BIOMIN (2010) the effects of dietary application of probiotics on health 
and growth performance of Tra catfish were investigated. Two different multi-species probiotic products, 
AquaStar Growout (Bacillus sp., Enterococcus sp., Lactobacillus sp., Pediococcus sp., colony forming units 
(CFU) 1 x 109/g) and AquaStar Shield (Bacillus sp., CFU 1 x 109/g + cell wall fragments) were tested. 
Groups of 40 fish (66.3 ±0.3 g) were stocked into 300 L tanks and fed to satiation three times daily during 
an eight week period. The experiment was set up using five treatments and five replicates per treatment 
with both probiotics tested at two inclusion levels (AquaStar Growout 1 g/ kg and 3 g/ kg, AquaStar Shield 
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Figure 1: Final body weight (g) per fish fed control and probiotics after 8 weeks (P < 0.05) 



1 g/ kg and 2 g/ kg feed). At the end of the trial blood samples from three fish per tank were taken for 
determination of haematological parameters (trombocytes, lymphocytes, monocytes and polymorphonu¬ 
clear leucocytes). Dietary application of probiotics had a positive effect on several fish performance pa¬ 
rameters. These effects were dose dependent and varied between the two probiotics. Feed application of 
AquaStarGrowout at 3 g/kg and AquaStarShield at 1 g/ kg resulted in increased (P <0.05) weight gains of 
12 %and 11 % respectively (Figure 1). At those inclusion levels, these probiotics were also effective in 
improving FCR by 10 %and 9 % respectively, when compared to the control. Application of AquaStar 
Growout at 1 g/ kg and AquaStar Shield at 2 g/ kg improved fish performance but was not significant (P > 
0.05) when compared to control. 

The haematological parameters shown in Table 2 indicate that AquaStar Growout (1 g/ kg) induced a sig¬ 
nificant reduction (20 % in trombocytes and an increase (30 % in lymphocytes when compared to the 

Table 2: Haematological parameters of Tra catfish fed control and pro-biotic after 56 days 



Control 

AquaStar® Growout 

Final weight 
(g/ind.) 

5.64 ±0.10 

5.68 ±0.55 

Feed Conversion Ratio (FCR) 

1.36 ±0.14 

1.38 ±0.07 

Survival rate 

(%) 

74.29 ±7.32 

81.43 ±11.41 

Production (g/m 2 ) 

355.3 ±34.4 

388.7 ±38.3 


a ' b different superscripts in the same row indicate significant differences at p <0.05 . 
Results are expressed as average ±SE 
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other treatments. Levels of monocytes and polymorphonuclear leucocytes were not affected by the 
treatments. 

Table 2: Haematological parameters of Tra catfish fed control and probiotic after 56 days 



Control 

AquaStar® Growout 

lg/kg 

AquaStar® Growout 

3 g/kg 

Trombocytes 

48.0 ±2.5ab 

43.5 ±1.9ab 

38.3 ±3.7a 

Lymphocytes 

39.7 ± 2.9a 

45.9 ±2.6ab 

51.6 ±2.6b 

Monocytes 

6.5 ± 0.9 

5.7 ±1.0 

5.7 ±0.8 

PMN 

5.9 ±1.2 

4.9 ±0.6 

4.5 ±0.6 


a, b different superscripts in the same row indicate significant differences at p <0.05 
Results are expressed as average ±SE 


Results showed that probiotic application in fish feed can be an effective solution to improve growth per¬ 
formance and health status. Moreover, dosage application should be adapted to the composition of bacte¬ 
rial strains used. 

PROBIOTIC INCLUSION IN SHRIMP FEED 

In the economically important panaeid shrimp, Vibrio species have become a major constraint on produc¬ 
tion and trade during the past two decades. They are responsible for several diseases and mortalities of 
up to 100 % causing global losses of around US$ 3 billion. 

There is already experimental evidence that the prophylactic use of probiotics to control pathogens by 
competitive exclusion can improve health and performance of cultured shrimp. The positive impact of 
added probiotics on bacterial ecology in shrimp gut was shown in a trial conducted with white shrimp 
(Litopenaeus vannamei). A multi-strain probiotic mixture containing E. faecium (AquaStar, Biomin GmbH, 
Austria) fed to shrimp five times daily during a 6 week period at an inclusion rate of 5 g/ kg feed has re¬ 
duced the total number of Vibrio spp. found in the hepatopancreas and intestine of shrimp. This evidence 
showed that probiotic Enterococcus can colonize the shrimp gut and reduce the number of pathogens 
through competitive exclusion (Supamattaya et al., 2005). 

Furthermore, the non-specific immune system can be stimulated by probiotics. Rengpipat et al. (2000) 
indicated that the use of Bacillus sp. in tiger shrimp provided disease protection by activating both cellu¬ 
lar and humoral immune defenses. 

In a recent study, J intasataporn et al. (2010) investigated the effect of AquaSta Growout (Biomin GmbH, 
Austria) in white shrimp (Litopenaeus vannamei) production performance parameters. Groups of juvenile 
white shrimp (0.86 ±0.31 g) were stocked into 240 L glass aquaria, at a density of about 100 shrimp/ m 2 , 
and fed 4 times daily for 8 weeks. A commercial type diet was used as a control. AquaStar Growout was 
supplemented to the feed at an inclusion rate of 3 g/ kg. 
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Table 3: Growth performance of shrimp after applied probiotic in feed for 2 months (mean ± SD) 



Control 

AquaStar® Growout 

Final weight (g/ind.) 

5.64 ±0.10 

5.68 ±0.55 

Feed Conversion Ratio (FCR) 

1.36 ±0.14 

1.38 ±0.07 

Survival rate (%) 

74.29 ±7.32 

81.43 ±11.41 

Production (g/m 2 ) 

355.3 ±34.4 

388.7 ±38.3 


Figure 2: Lactic acid bacteria count from shrimp intestine 
after applied probiotic in feed for 2 months (P < 0.05) 



Considering the shrimp production 
per square meter, the results in 
Table 3 and Figure 2 show that 
shrimp production was improved by 
9.40 %in the group applied with 
AquaStar Growout compared to the 
control. The analysis regarding the 
CFU of LAB showed significantly 
(P <0.05) higher levels in the 
probiotic group. Lactic acid can 
enhance growth performance due 
to optimum acidic conditions in the 
digestive system which promote 
nutrient digestion and absorption. 


CONCLUSION 

Maintaining the balance of critical parameters is a fundamental requirement for successful aquaculture. 

In order to withstand the high stocking densities in shrimp and fish production probiotics are a promising 
feed additive to stimulate animal growth and secure a low disease response. The data of these studies 
suggest that the use of AquaStar improved survival, growth rates and the general health status of fish and 
shrimp while also reducing pathogenic Vibrio spp. 

More research effort is needed to secure even better results in the future. Probiotics have to be exten¬ 
sively investigated in terms of new bacteria strains, their mechanisms of action, efficacious level of 
administration alone or in combination with other natural products with ascertained health promoting 
activities (Ringo and Olsen, 2008). 


For more information please email: probiotics@biomin.net 
or visit: http://www.aaua.biomin.net 
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Potassium diformate (KDF) promotes growth 
and health performance of striped catfish 
(Pangasius hypophthalmus) in commercial 
fishponds in the Mekong Delta, Vietnam 


Kai-Jens Kuhlmann & Christian Luckstadt’Addcon, Bonn, Germany 



Figure 1: Vietnamese intensively farmed Pangasius receive non-antibiotic feeds to quality for EU exports 


In the past- 


, decade, the export of white Pangasius fillets to EU countries 
has been in high demand and hence, striped catfish production 
through intensive pond culture increased by eight fold from 
0.15 to 1.2 mill tons per year in Vietnams Mekong Delta (Bosma et al. 2009). In 2009, 608,000 tons of Viet¬ 
namese striped catfish had been exported mainly to the EU (37%) with Germany and Spain as the top two 
importers, while Asian countries and the USA imported 7% each, followed by Russia and Ukraine (6%, re¬ 
spectively), Mexico (5%) and Egypt (4%, Josupeit 2010). 


Often, Pangasius production in ponds leads to farming setbacks and increased use of antibiotic growth 
promoters (AGP). However, growing awareness from consumers and producers of aquaculture species has 
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resulted in a demand for responsible and sustainable aquaculture. Since acidifiers such as diformates are 
one of various alternatives spearheading environmental friendly and nutritive-sustainable aquaculture 
approaches, positive effects to the growth and health performance had been obtained for salmonids 
(Liickstadt 2009), tilapia (Liickstadt & Kiihlmann 2011) or white leg shrimp (Kiihlmann et al. 2011). In the 
following study, the effects of potassium diformate (KDF) fed to striped catfish on a commercial pond 
farm trial will be discussed. 

METHODOLOGY 

In an eight-month commercial farm trial, two ponds were stocked with striped catfish with an initial 
weight of on average 20.4 g (50 fingerlings/m 2 ) and fed twice a day with a commercial diet containing 
28% protein. Fish in the treatment pond received a 0.2% KDF (Aquaform) containing diet compared to 
those in the control pond. Both ponds were widely separated to avoid intrusion. Individual fish samplings 
were conducted twice a month to monitor body mass development. Additionally, daily feed quantities and 
fish mortalities were recorded. Harvested fish were commercially sold. 

RESULTS AND DISCUSSION 

Initial results show that Pangasius having received diets with 0.2% KDF-inclusion over the whole trial pe¬ 
riod averaged in a 22% higher body mass (1050 g vs. 864 g; Figure 2), 23% higher weight gain, an FCR im¬ 
proved by almost 8% and a mortality reduced by 25% compared to control fish. Fish Productivity Index 
(FPI) of KDF-fed catfish was likewise 41% higher compared to control fish (Table 1). 


Table 1: Growth parameters of striped catfish (Pangasius hypophthalmus) during an eight month com¬ 
mercial farm trial fed with or without KDFt (Mekong Delta, Vietnam)* 


Month 

Weight gain (g) 

Mortality (%) 

FCR 

FPI” 


Control 

KDF 

A (%) 

Control 

KDF 

A (%) 

Control 

KD 

F 

A (%) 

Control 

KDF 

A (%) 

1 

15.4 

19.8 

28.3 

1.7 

10.9 

534.8 

1.1 

0.4 

-66.7 

143.8 

501.8 

248.9 

2 

35.9 

54.1 

50.8 

15.5 

1.1 

-92.1 

0.5 

0.9 

65.1 

582.2 

622.7 

6.9 

3 

81.5 

116.7 

43.3 

0.8 

0.8 

-2.1 

1.2 

0.9 

-21.7 

694.2 

1270.7 

83.0 

4 

173.0 

194.4 

12.4 

0.3 

0.5 

62.2 

1.1 

1.1 

5.4 

1583.8 

1685.3 

6.4 

5 

91.3 

164.0 

79.7 

0.5 

0.3 

-28.8 

2.1 

1.4 

-34.0 

435.1 

1186.7 

172.8 

6 

213.1 

148.7 

-30.2 

1.0 

0.8 

-22.2 

0.8 

1.2 

50.8 

2617.5 

1214.0 

-53.6 

7 

117.3 

147.9 

26.1 

0.3 

0.5 

36.6 

2.1 

2.0 

-4.7 

544.9 

720.1 

32.2 

8 

114.0 

186.3 

63.4 

0.3 

0.4 

14.6 

1.2 

1.4 

16.5 

951.9 

1334.2 

40.2 

Final 

826.0 

1012.0 

22.5 

20.5 

15.3 

25.4 

1.3 

1.2 

-7.7 

5051 

7143 

41.4 


|KDF: potassium diformate - tradename Aquaform® produced by ADDCON GmbH 
initial Body mass: Control = 22.6 g, KDF = 18.2 g 

**FPI = Fish Productivity Index = Weight gain (g) x Survival (%) / (10 x FCR) 
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As a catfish pond in 
general is a “dirty 
area” with no visibility 
below surface caused 
by complex environ¬ 
mental influences, 
data on a monthly ba¬ 
sis show fluctuating 
performances between 
KDF-fed and control 
fish. After stocking, a 
disease outbreak 
(bacillary necrosis) 
affected KDF-inclusion 
receiving fingerlings, 
which initially caused 
mortalities of 10.9% 

vs. only 1.7% for control fingerlings. FCR during the second month was very low for both groups due to 
probably substantial natural food intake. Further, control and KDF-fed fingerlings gained 35.9g vs. 54.1 g, 
resulting in a 51% higher weight gain for the KDF-fed Pangasius. This trend of higher weight gain, similar 
or lower mortality and FCR with concomitant higher FPI was likewise observed throughout the culture 


Figure 2: Body Mass Development of striped catfish (Pangasius hypophthal- 
mus) fed with or without 0.2%KDF inclusion during grow-out culture in in¬ 
tensive ponds, Mekong Delta, Vietnam (n=100) 



■ *_ 0.2°o KDF 
Control 
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KDF-inclusions into 


period for KDF-fed vs. control fish except for the sixth month, 
where control fish showed a higher weight gain and lower FCR 
compared to KDF-fed Pangasius. 


commercial feeds as 


Reasons for the ‘fluctuation scenario’ could be attributed to com¬ 
plex environmental influences partially ‘stressing’ the catfish dur¬ 
ing the grow-out period, especially the shifting weather season 
(monsoon). Nonetheless, a low concentration of as low as 0.2% 

KDF (Aquaform) inclusion into commercial pellets showed strong 
effects on the overall performance in terms of growth and FCR, 
survival rate and Fish Productivity Index. This is due to the double 
-salt technology in producing a formic acid-formate-double mole¬ 
cule, which carries its active ingredients with efficiencies above 
90% into the catfish’ intestine and counteracts gram-negative 
pathogenic bacteria in a slow-release mechanism, thereby improv¬ 
ing protein digestibility and nutrient uptake for the catfish. KDF- 
inclusions into commercial feeds as alternative to antibiotics 


alternative to antibiotics 


therefore support the 
approach for 


EU-export-oriented 


catfish farms and pose 
a strong argument for 


new ways in fish nutrition 


therefore support the approach for EU-export-oriented catfish farms (Figure 1) and pose a strong argu¬ 
ment for new ways in fish nutrition. 

REFERENCES 

Bosma, R.H., Chau, T.T.H, Potting, J. 2009. Environmental Impact Assessment on the pangasius sector in 
the Mekong Delta. Wageningen University, 56pp 

Josupeit, H. 2010. Pangasius Market Report - March 2010. FAO Globefish, www.globefish.org 

Kuhlmann, K.-J., Jintasataporn, O, Liickstadt, C. 2011. Dietary potassium diformate improves perform¬ 
ance of while shrimp production under controlled conditions. Aquaculture Asia Pacific, 7(2):22-24. 

Liickstadt, C. 2009. The use of dietary acidifiers in salmonid nutrition. International Auqafeed Magazine, 
12(2):9-11. 

Liickstadt, C., Kuhlmann, K-J. 2011. The use of diformates in tilapia - ways to improve performance sus- 
tainabiItiy. Infofish International (2):22-25. 



For more information , please contact: Christian Liickstadt ’ 



AQUAFEED from Aquafeed.com 










By Leslie van der Meulen, Vice President of Business Development, Aurora Algae 


The aquaculture; 


industry, which has grown exponentially 
)n the past decade, has long been touted 
as the optimal solution to the world's 
increasing appetite for seafood. But with the practice of using small catch to feed larger, more popular 
farmed fish like salmon and tilapia becoming less economically and environmentally efficient, the indus¬ 
try is facing some challenges. 


How will we sustainably feed the fish that will feed the world? It's time for a scalable, sustainable vege¬ 
tarian alternative, and all we have to do is look lower in the food chain. Algae. 


A MORE SUSTAINABLE FEED 


Aurora Algae has the perfect recipe for an aquafeed that will help the aquaculture industry double in the 
next 15 to 20 years. Aurora's proprietary, photosynthetic pale green algal strains grow in sea water and 
have unique characteristics that make them incredibly well suited for open pond cultivation. Non-potable 
water is used throughout the cultivation and harvesting processes; use of fresh water is less than a frac¬ 
tion of the water needed to grow soy. Additionally, we grow our algae in arid, hot environments on land 
not suitable for agricultural production. Rather than destroying forests to plant crops, our raceway ponds 
generate highly productive agricultural land where there once was none. 
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Unlike other growing methods which use sugar or yeast as feedstock, Aurora's photosynthetic process is 
carbon neutral to negative, using C02 emissions from industrial plants as feedstock. The result is a scal¬ 
able solution that provides exponentially higher yields of protein per acre than soybeans and is grown in 
the most sustainable fashion known to man. 

The company has spent several years getting to know its particular algae strains and isolating and optimiz¬ 
ing beneficial characteristics. Their proprietary algae is a lighter green color which uses light more effi¬ 
ciently, and reproduces at double the rate of most wild strains. This allows for economical cultivation at 
encouraging price points. 

Aurora recently unveiled a product portfolio derived from its algal crop which simultaneously offers alter¬ 
native sources to growing markets. Aurora's unique ability to simultaneous produce all of these products 
is what makes this solution more economically viable. 

A2 Feed supplies a plant based protein source with a palatable marine taste to raise sustainably farmed 
fish; A2 Omega-3, specifically the A2 EPA Pure product, delivers natural, sustainable and cost-effective 
alternatives to fish oil and fermented products; A2 Fuel produces C-16 oil and biofuel products; A2 Protein 
offers vegetarian, allergen-free protein powders to the human food and beverage industry. 

THE SCALABILITY SOLUTION 


A critical component of a new source of feedstock is scalability. Aurora has searched the world for the 
optimal conditions and resources to grow our unique algae strains. Since the business is based on growing, 
it would not be viable to have a grow season limited by weather. In order to keep the financial model 
whole, we needed to find a location allowing us an opportunity for expansion and reasonably-priced land. 
The company identified several locations around the world with fair potential, but one location stood out. 


Western Australia boasts some of the best solar radiation on the planet, with minimal rainfall and consis¬ 
tent warm temperatures. There are thousands upon thousands of acres of arid land, ideally situated along 
the ocean and co¬ 
located with min¬ 
ing and refineries 
that are happy to 
divert their C02 
emissions for a 
good cause. Com¬ 
bined, these pro¬ 
vided the com¬ 
pany with an ideal 
set of conditions 
for growing. 


In May, after 
about a year of 
construction, 



Aurora Algae's recently opened demonstration facility in Karratha, Western Australia 
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Aurora Algae officially opened a demonstration facility in Karratha, Western Australia. The site boasts 38 
micro-ponds, four 50 square meter ponds, four 400 square meter ponds, six 1-acre ponds and a backend 
processing center that is harvesting 15 tonnes of biomass per month. 

This facility marks a crucial step in proving that the scalability of the process and the ability to produce 
volumes of biomass that can become a consistent supply to the aquaculture industry. Aurora expects to 
grow volumes of A2 Feed to well over 500,000MT annually from the Australia locations and the company 
has already identified several other ideal locations around the globe for further expansion. 

THE PROOF IS IN THE PROCESS 

Aurora’s patented end-to-end process makes use of many proven technologies, conveniently adjusted to 
work with micro algae. Using a scaling system to inoculate the one-acre ponds, Aurora's algae are grown 
to target densities in smaller ponds before being ported over into bigger ponds and ultimately into the 
one acre size. Once in the one acre pond, a continuous harvesting takes place based on the speed with 
which the algae grow (or duplicate). Given the moderate, consistent growing climate and optimum solar 
radiation of Western Australia, our A2 Feed will be available year-round and has no delays in terms of 
harvesting seasons. Freshness is therefore guaranteed. 

After the algae are harvested, we proceed with the extraction process which provides Aurora with its A2 
family of products: A2 Feed, Fuel, Protein and EPA Pure. The remaining biomass is an algal wax containing 
pigments, antioxidants, etc. 

The A2 Feed can be delivered in a powder or pelletized form. At this point, the biomass contains less than 
one percent oil and can be mixed with other plant proteins and nutrients to form optimal nutrition based 
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1 Specifications 1H 

1 Amino Acids 

Moisture 

7.55% 

Methionine 

0.95% 

Protein (crude) 

61.00% 

Cysteine 

0.24% 

.2% Pepsin Digestibility 

77.50% 

Lysine 

3.50% 

Fat (crude) 

1.05% 

Phenylalanine 

4.99% 

Fiber (crude) 

0.30% 

Leucine 

4.99% 

Fiber (Acid Detergent) 

5.20% 

Isoleucine 

2.25% 

Ash 

10.90% 

Threonine 

2.90% 

Riboflavin 

26.4 mg/lb 

Valine 

2.59% 

Vitamin A 

14800 lU/lb 

Histidine 

1.10% 

Vitamin E 

Less than 25 lU/lb 

Arginine 

3.58% 

Ascorbic Acid 

0.011% 

Glycine 

3.42% 

Carotene 

4mg/lb 

Aspartic acid 

4.70% 

Xanthophyil 

121 mg/lb 

Serine 

2.59% 

Cholesterol 

0.031% 

Glutamine Acid 

6.46% 

Biotin 

54 mg/lb 

Pro! in e 

6.13% 



Hydroxy proline 

0.00% 





Alanine 

4.12% 



Tyrosine 

2.35% 



Tryptophan 

0.69% 
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on the species’ life cycle. At present, 
Aurora is engaged in several trials using 
salmonids and shrimp to prove the efficacy 
and beneficial impact that A2 Feed has in 
various aquaculture diets. Because algae 
are a natural part of the fish diet, farmed 
fish will consume A2 Feed at a higher rate 
than the less palatable, unnatural feeds. 

The product contains all essential amino 
acids as well as nutrients such as Vitamin A 
and members of the carotenoid family. 



For more information. Including detailed product specification, please visit the 
Aurora Algae website . Datasheets for the A2 products can be found in the Resource 
Center or email: info(g>aurorainc.com . 
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February 15, 2012. Bangkok, Thailand 


Announcing the 6th International conference for 
the professional Aquafeed sector. 
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HQS opts for extruder and 
pellet mill rns s 



The new aquafeed factory of HQS on Hainan does not 
produce its fish feed only on a pellet mill or only on an 
extruder - it does both. Among other pieces of equip¬ 
ment, this facility successfully uses the revised Buhler 
single-screw extruder type AHSH 


HA Tpfr^^-n dVvl / ^ Maritimelndustrieslnc (HQS) is one of 

If I I I 1 11 f“ l the world's leading companies in the field 

of integrated, natural fish breeding and 

the production of light and wholesome fish foods. HQS focuses on the tilapia, a high-protein, easy-to- 
breed fish from the family of the chichlids. The headquarters of this listed stock corporation is located in 
the United States. Most of its production facilities are based on Hainan, an island of the People's Republic 
of China in the South China Sea. 


SUSTAINABILITY 

HQS has committed itself to the strict use of natural methods in order to offer its customers the purest 
products possible. The production facilities of HQS operate on the basis of HACCP and ISO standards and 
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are certified accordingly by the U.S. Food and Drug Administration FDA and the European Union. This 
allows HQS to sell its products in the international markets. 

The high quality of the products that HQS makes is acknowledged worldwide. For example, the ACC 
(Aquaculture Certification Council) gave HQS top marks for the processing of tilapia. And the Chinese 
government awarded HQS the organic products label for the production of tilapia, its processing, labeling, 
and marketing as well as management. 

FISH FARMNG ON HAINAN 

On Hainan, HQS operates a large fish farm near Wenchang. Here, ideal conditions exist for breeding tila¬ 
pia. This cichlid species requires water temperatures of at least 18 to 20 degrees Celsius for its rapid and 
healthy growth. The tourism island of Hainan offers ideal conditions for breeding tilapia with its balanced 
climate. 

Because HQS also wished to create ideal conditions for feeding these fish, they entrusted Buhler with 
building their own feed manufacturing plant in Wenchang. During the official opening of the new aqua 
feed factory in August 2009, HQS President and CEO Norbert Sporns said that "this start-up marks an 
important step toward improving the quality of our fish products". "The new feed production facility", 
continued Sporns, "allows the production of fish feed without requiring the use of fish meal or fish oil, 
which allows contamination of the oceans to be further reduced. In addition". He said that the new plant 
allows algae meal to be added and thus the proportion of wholesome omega-3 fatty acids to be greatly 
increased in the table-grade fish. 

EXTRUDER AND PELLET MLL 

The new fish feed factory operated by HQS was 
designed and constructed in close cooperation between 
the two Buhler sites in Changzhou (China) and Uzwil 
(Switzerland). The distinctive feature of the new HQS 
fish feed facility is its dual-line design for producing 
pellets as well as extruded products. For making the 
extruded products, the revised single-screw extruder 
type AHSH is now being used for the first time ever. 

The application of an extruder (production capacity 3.5 
metric tons per hour) allows the manufacture of float¬ 
ing products with a particle size ranging from two to 
five millimeters. These do not dissolve as quickly in 
water as products made on a pellet mill. The advantage 
of the floating fish feed is that breeders have tight con¬ 
trol over the quantity of feed consumed by the fish. 


The single-screw extruder operated by HQS in Wenchang 

M 
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The single-screw extruder operated by HQS in Wenchang 


^£>nutriad 

1 applying nature 
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Rising feed 
cast 

Tired of hearing 

EseaLating 
fish meal price 

only bad news? 

Opportunistic 

diseases 

Feed is the main cost 
in most aquaculture 
operations ... 

Environ mental 


impact 

and the most difficult one 


to reduce when ingredient 

Low Shrimp 
ft fish prices 

prices are rising ... 

AQUAGEST 3 

maximizes dfisest/bl/rty 
and feed utilization 
efficiency 


Beside the single-screw extruder, the new fish feed 
factory of HQS is also equipped with a pellet mill for 
producing fish feed pellets with a size of two to five 
millimeters and at a rate of 8 to 12 tonnes per hour. 

The new fish feed production facility of HQS does 
not limit its production to covering its own needs. 
The pellets and extruded products are also supplied 
to other fish farms in Asia. And thanks to its dual¬ 
line strategy, HQS can now service both markets - 
that for traditional fish feed as well as for floating 
products. 

TWO-STAGE GRINDING PROCESS 

The pellet mill and the single-screw extruder consti¬ 
tute the heart of the new aqua feed factory of HQS. 
But before pellets and extruded products can be 
made, the raw materials (different extraction 
meals, rice bran, wheat flour, wheat bran, soy oil) 


AQ.UABITE® enhances portability 
and appetite 

SANACORE® CM 

improves growth and 
productivity by promoting 
a healthy gut microflora 


Visit us at 

EAS - Aquaculture Europe 11, 

Rhodos 18-21 October 2011 

aquaculture 
europe "| ^ 


applying nature far a health}/ and sustainable future 
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"We are very pleased to find 
that our ideas of how to 
manufacture high quality fish 
feed have been proven in the 
field. With the revised single¬ 
screw extruder, we have a 
machine which greatly adds 
to the options for making fish 
feed." - UrsWuest, Director 
Market Segment Aquafeed, 
Buhler, Switzerland. 


must be received, pre-cleaned, and ground. Grinding is accomplished 
in two stages. A conventional hammer mill first pre-reduces the raw 
materials. Fine grinding, which is very important in the production of 
optimal fish feed, is carried out in a specially designed pulverizer, 
which is built in the Buhler factory in Changzhou. 

Before the fine ground ingredients are fed to the pellet mill or the 
extruder, the fish feed is accurately blended and mixed exactly ac¬ 
cording to the product formula. In this step, also vitamins and pre¬ 
mixes are added. 

The new feed manufacturing plant of HQS, which was completely 
designed and constructed by Buhler, also includes installations for 
finishing and packing the pellets and extruded products. The entire 
plant is fully automated and controlled from a centralized location 
using the Buhler WinCoS automation software. 

SMOOTH OPERATION 

The new aquafeed factory operated by HQ Sustainable Maritime Indus¬ 
tries Inc. has been up and running to the customer's complete satis¬ 
faction since it went into service in August 2009. 


For Buhler, smooth operation of the plant is important not only 
because it satisfies the customer's expectations: it is also crucial 
because the HQS plant is the first aquafeed factory which applies a single-screw extruder of type AHSH, 
which has been purpose-developed for the production of aquafeed by the Buhler manufacturing site in 
Changzhou. 

"We are very pleased to find that our ideas of how to manufacture high quality fish feed have been 
proven in the field," said UrsWuest, Director Market Segment Aquafeed, Buhler, Switzerland 

“With the revised single-screw extruder, we have a machine which greatly adds to the options for making 
fish feed." 


For more information on the HQ Wenchang project, please contact: Urs Wuest , Director 
Market Segment Aquafeed, Buhler, Uzwil, Switzerland. 


To read more about HQS, please see "A Passion for Quality", AQUAFEED: Advances in 
Processing & Formulation - Winter 2009 —download PDF . 
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A hammer blow to your operating costs. The hammer mill Granulex™ is the new 

dynamic grinding machine from Buhler. Designed for ultimate power, Granulex™ 
delivers high capacity grinding up to 75 t/h. Swiss-made reliability and supreme ease 
of maintenance minimize downtime, so you can make maximum use of this productivity. 
It’s an investment in quality that is sure to show a rapid return - and deliver a hammer 
blow to your operating costs. For more information, visit www.buhlergroup.com. 


Buhler AG, Feed & Biomass, CH-9240 Uzwil, Switzerland, T +41 71 955 11 11, F +41 71 955 28 96 
fu.buz@buhlergroup.com, www.buhlergroup.com 



Granulex™ 


High capacity hammer mill. 


Powerful 400 kW motor for high 
capacity grinding. 


Largest screen area of any 400 kW 

hammer mill reduces wear of screens 
and hammers. 


Screens and hammers designed for 
replacement by a single person in less 
than 30 minutes. 


Smooth running sliding doors on 

both sides for fast and easy 
maintenance. 


Closed machine housing preventing 
dust settlements and easy to clean, 
plain surfaces. 



Innovations for a better world. 


BUHLER 
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NUTRIENT REQUIREMENTS OF FISH AND 
SHRIMP (2011) 

The continued growth of the aquatic farming indus¬ 
try depends on the development of nutritious feeds 
that maximize fish growth and health while mini¬ 
mizing the environmental impacts caused by un¬ 
eaten feed and animal waste—a challenge that can 
only be met with updated information on the nutri¬ 
tional requirements of fish and shrimp. This report, 
the latest in a series of National Research Council 
reports on the nutritional needs of fish, evaluates 
the most recent scientific literature on the nutrient 
requirements of several commercially important 
species of fish and shrimp. The report also reviews 
the role of aquaculture feeds in determining the 
nutritional value of seafood to humans, and identi¬ 
fies critical research needs for better defining fish 
and shrimp nutrient requirements. 

Key Finding 

Based on recent scientific literature on the nutri¬ 
ent requirements of fish and shrimp at all stages of 
life, the report provides an extensive discussion of 
each of the nutrient classes, including proteins, 
lipids, carbohydrates, vitamins, and minerals and a 
review of experiments to determine nutrient re¬ 
quirements. This material forms the basis for up¬ 
dated values for the daily requirement intakes of 
essential nutrients such as lipids, amino acids, min¬ 
erals, and vitamins. 


V 


Topics such as the digestive physiology and me¬ 
tabolism of fish are reviewed to provide context for 
understanding how to use nutritional data in pre¬ 
paring feeds and applying appropriate feeding regi¬ 
mens to support efficient aquaculture production. 

Sustainable alternatives to the fish meal and fish 
oil found in many commercial aquaculture feeds 
are needed for aquaculture production to continue 
to expand as it has in recent years. However, fish 
meal and fish oil constitute important sources of 
nutrition in aquatic feeds, conferring desirable 
characteristics to the diet and health of the cul¬ 
tured organism, and ultimately to the consumer. 
The report reviews efforts to identify sustainable 
alternatives to fish oil and meal that still offer 
similar desirable qualities. 

Fish fed diets that contain fish oil are a rich source 
of omega-3 fatty acids in the human diet. How¬ 
ever, when fish are cultivated using alternative 
feeds that do not contain fish oil, their omega-3 
fatty acid content is reduced. Currently, there are 
no ideal substitutes for fish oil as a source of long- 
chain polyunsaturated fatty acids. 

Feeds constitute the major source of environ¬ 
mental pollution resulting from aquaculture, either 
directly, in the form of uneaten feed, or indirectly, 
through animal waste. These pollutants can con¬ 
tribute to the nutrient loading of the culture sys¬ 
tem, and the environment. The development of 
feeds that provide balanced nutrition to maximize 
growth, while minimizing environmental effects, 
depends on knowing the species' nutritional re¬ 
quirements—and meeting those requirements with 
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diet formulations and appropriate feeding prac¬ 
tices. 

The report discusses strategies for reducing the 
environmental impact of aquaculture. These 
strategies include minimizing the generation of 
waste, for example by selecting highly digestible 
ingredients, reducing indigestible components from 
the feed and minimizing nitrogen and phosphorus 
levels in the diet; and ensuring appropriate feed 
management is critical to obtaining efficient aqua¬ 
culture production by determining the proper feed 
ration and providing the correct form of the feed- 
flakes, pellets, or liquid. 

The committee identified several topic areas that 
represent critical needs for future research. These 
include the requirements, delivery, and interaction 
of nutrients; alternatives to fish meal and oil; diet 
formulation and processing; and the effects of nu¬ 
trition on gene expression and metabolism. 

See TOC or buy this report 


BLUE FRONTIERS MANAGING THE 
ENVIRONMENTAL COSTS OF 
AQUACULTURE 

Stephen J. Hall, Anne Delaporte, Michael Phillips, 
Malcolm Beveridge and Mark O’Keefe (J une 2011) 

A new and comprehensive analysis released by 
WorldFish Center and Conservation International 
(Cl) has investigated the environmental impact of 
the world's major aquaculture production systems 
and species, and offers a first-ever global assess¬ 
ment of trends and impacts of cultivated seafood. 

The report, "Blue Frontiers: Managing the environ¬ 
mental effects of aquaculture", along with a com¬ 
panion policy recommendations paper, was 
released in Bangkok, Thailand at the ASEAN 
SEAFDEC Conference on "Sustainable Fisheries for 
Food Security Towards 2020”. It concludes that 
the demand for aquaculture products will continue 
to grow over the next two decades as a key source 



Advanced larval & post 
larval nutrition for shrimp 


www.skretting.com/spectrum 


PL is Skretting’s high quality shrimp starter diet 
designed to offer advanced nutrition to shrimp 
hatcheries. PL, with its unique innovative marine 
algal blend, is produced with a sophisticated 
technology utilising low temperatures to ensure 
maximal nutrient availability, freshness and stability. 

PL is part of Skretting’s Spectrum portfolio of 
feeds for marine hatcheries. 
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of animal protein for growing urban populations, 
and that the industry needs to meet this demand 
with improved efficiencies and reduced environ¬ 
mental impacts. 

Download the report (PDF) 


WHAT FISH IS ON YOUR PLATE? 

Low-cost catfish fillets sold as expensive sole fillets 
or cod caught in the North Sea but declared as 
originating from the Baltic Sea are both examples 
of types of fraud in the fisheries sector. A European 
Commission report shows how molecular technolo¬ 
gies - based on genetics, genomics, chemistry and 
forensics - can provide clear answers to questions 
such as "what species does this fish product come 
from....where was this fish caught....is it wild or 
farmed?". The report by the Commission's) oint Re¬ 
search Centre (J RC), is called "Deterring illegal ac¬ 
tivities in the fisheries sector" and shows how these 
technologies can help in the fight against illegal 
practices and support traceability- including of 
processed products such as canned fish - "from 
ocean to fork". 

European Commissioner for Maritime Affairs and 
Fisheries Maria Damanaki said: "Illegal fishing is 
said to be worth €10 billion euro per year world¬ 
wide. It is a criminal activity which negatively af¬ 
fects the global economy, disrupts marine ecosys¬ 
tems, and damages fisheries communities and con¬ 
sumers. Without respect for the rules in EU waters 
and beyond, there can be no sustainable fisheries. 
Today marks a first step into a new era, the chal¬ 
lenge now will be transferring this new science into 
day-to-day practice across Europe." 

Maire Geoghegan-Quinn, European Commissioner 
for Research, Innovation and Science and the Com¬ 
missioner with lead responsibility for the J RC said: 
'This crucial report by the Commission's in-house 


\ 


scientists at the J RC shows how the wider and 
more coordinated use of innovative molecular 
technologies can help foil fisheries fraud and make 
sure consumers get what they pay for and know 
what they are eating." 

Labelling fish and fish products with a false species 
name or declaring false geographic origins are two 
common fraudulent techniques in the fisheries sec¬ 
tor. The report describes how molecular methods, 
such as those based on DNA-technology, make it 
possible to identify species even in processed prod¬ 
ucts, without the need for expert knowledge. Mo¬ 
lecular technologies are therefore a powerful tool 
for independent control and can assist verification 
procedures, especially during the so-called 
"physical examination" of a consignment, product, 
container, storage place, etc. 

The J RC report advocates a coherent and practical 
EU-wide approach towards making new molecular 
technologies available to European control and en¬ 
forcement authorities. 

It aims to promote an informed dialogue among the 
various stakeholders and proposes the following 
concrete measures: 

•stepping up dissemination of relevant information 
and advice to all stakeholders; 

•giving analytical laboratories in the Member 
States access to common repositories of reference 
data and other relevant knowledge for the analysis 
of fish and fish products. These repositories could 
be similar to the "fishtrace" database 
(www.fishtrace.org), hosted bytheJRC; 

•a network of certified test laboratories to carry 
out analysis for control and enforcement purposes 
and to share harmonised and validated analytical 
protocols; 

•ensuring full training of inspectors and laboratory 
staff for proper sample handling and analysis. 
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The J RC is currently assessing costs and benefits 
based on data from more than 100 reported cases 
to facilitate the practical implementation of the 
technologies concerned. The costs of many of these 
technologies, in particular for DNA analysis, have 
been falling sharply. 

Download report (7.51 MB PDF) 


WHAT FARMED FISH EAT : A PANEL 
DISCUSSION AT THE BOSTON SEAFOOD 
SHOW 

The question of "What Farmed Fish Eat" was the 
subject of the first panel session at the 2011 Inter¬ 
national Boston Seafood Show last month. 

A panel of experts in aquafeeds gathered to discuss 
recent advances in feed research and industry pro¬ 
gress towards sustainability. The panel was moder¬ 
ated by Steven Hart, Director of Aquaculture at the 
Indiana Soybean Alliance, and included: 

• Richard Nelson, Manager of Purchasing at Silver 
Cup Feeds, a fish feed provider 

• Mike Hickerson, Director of Sales at Bell Aquacul¬ 
ture, a producer of farm-raised yellow perch in 
Indiana; 

• J eff Silverstein, Director of the Aquaculture Pro¬ 
gram at the Agriculture Research Service of the 
U.S. Department of Agriculture; 

• Mike Cremer, Director of the Global Aquaculture 
Program with the U.S. Soybean Export Council. Fie 
also has experience in fish nutrition; and 

• George Leonard, Director of Aquaculture Pro¬ 
gramming for the Ocean Conservancy, an environ¬ 
mental NGO. 

Download our full report (PDF) 


SUSTAINABILITY LEAGUE TABLE OF 
SOUTH AMERICAN AND ATLANTIC 
FISHERIES USED FOR FISHNEAL AND FISH 
OIL 

The Sustainable Fisheries Partnership (SFP), a non¬ 
governmental organization committed to maintain¬ 
ing healthy ocean and aquatic ecosystems, pub¬ 
lished a sustainability league table of the principal 
South American and Atlantic fisheries used for the 
production of fishmeal and fish oil. The league ta¬ 
ble follows on from the 2010 table published last 
year. SFP will publish an annual table from now on 
to track changes in these fisheries. 

The 25 fisheries have been assessed using the Fish- 
Source (www.fishsource.org) methodology devised 
by SFP which allows basic comparisons to be made 
against existing fishery sustainability indicators. 

The table is shown below (Table 1), and contained 
in a new briefing from SFP-The Reduction Fisheries 
League Table 2011. 

Full details of the FishSource scoring methodology 
can be found here . Some of the main findings from 
the league table include: 

• 1.2%of the catch comes from fisheries that score 
more than 8 across all FishSource criteria (category 
A). The target stocks for these fisheries are in ex¬ 
cellent condition. 

• 65.2%of the catch comes from fisheries that 
score above 6 in all criteria AND the score for bio¬ 
mass is at least 8 or more meaning biomass is 
above target levels (category B). These stocks are 
in very good shape although may merit some im¬ 
provements in management regime. 

• 6.9%of the catch comes from fisheries that score 
above 6 across all criteria but not above 8 for bio¬ 
mass (category C). These fisheries are in good 
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shape but would benefit from improvements in 
management regime. 

• 26.7%of the catch comes from fisheries that 
score below 6 on at least one criteria. These fisher¬ 
ies have not been effectively managed and signifi¬ 
cant improvements are required. 

Cumulatively, 73.3%of the total catch from these 
fisheries score above 6 on all five criteria - this is 
broadly in line with the requirements of existing 
and proposed feed standards for most aquaculture 
certifications. 

No reduction fishery is currently managed within an 
ecosystem based fisheries management regime. 

This situation needs to improve significantly. Fish¬ 
eries that have established a successful single spe¬ 
cies stock management regime should now be look¬ 
ing to evolve an ecosystem based approach to en¬ 
sure sustainability in the future. 

'The results of the table will prove invaluable to 
fishmeal and oil buyers seeking guidance on sus¬ 
tainable sourcing as well as manufacturers of aqua¬ 
culture and farm animal feeds. Buyers of aquacul¬ 
ture products and organizations developing aqua¬ 
culture standards will also find the data useful in 
helping to shape policies", the organization said. 

Commenting on the launch of the league table, J im 
Cannon, CEO of Sustainable Fisheries Partnership, 
said: 


Too much information^ 



Drowning in work, 
papers, reports? 
Magazines piling up 
unopened on your desk? 

We hear you! 

Give yourselfa break— get 
your aguafeed info all in 
one place: 


“In releasing this information, we aim to encourage 
the world's fishmeal and fish oil suppliers and for¬ 
age fisheries to engage in improvement efforts, 
with a priority on improving those fisheries that 
currently fall short of current single-species best 
practices, and ensuring that all the fisheries move 
towards ecosystem-based management." 

Download the briefing (PDF) 
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